During Dec. 1997 and Jan. 1998, the gooseberry mite, Cecidophyopsis grossulariae Collinge, was observed to infest 48 currant and gooseberry (Ribes L.) cultivars in a field plantation in Corvallis, Ore. The mite was observed on 29 black currant, (Ribes nigrum L.), two red currant [Ribes rubrum L. and R. sativum (Rchbch.) Syme], 12 gooseberry [R. uvacrispa L., R. oxyacanthoides var. setosum (Lindley) Sinnot], and three R. ×nidigrolaria Bauer cultivars and the hybrid R. nigrum x R. pauciflorum Turcz. ex Pojark. A range of mite infestation levels was observed, with some cultivars not being infested, some with light infestation, having 1 to 100 adult mites per bud, and some heavily infested, with more than 100 mites per bud. On lightly infested buds, the mites were inside bud and leaf scales; in heavily infested buds, mites were also observed on floral primordia. Scales of infested buds were often loose and appeared more open than noninfested ones. Mite distribution varied by branch within a plant. Black currant cultivars with the heaviest infestation of C. grossulariae were of Scandinavian, Russian, Scottish, and Canadian origin. The Russian black currant cultivar Tunnaja was the most heavily infested with more than 1000 mites per bud. Floral primordia were damaged in heavily infested buds.
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Reports of European eriophyoid mites on
Ribes in North America have been few. Hewett (1915) reported the black currant gall mite, now called Cecidophyopsis ribis Westw., on cultivated black currants near Duncans, B.C., Canada. Batchelor (1952) reported C. ribis in enlarged terminal bud-galls of a native currant, probably R. sanguineum Pursh, on an old ballast dump site near the mouth of the Nisqually River in Washington. With the recent occurrence of the non-gall-forming gooseberry mite in the western United States (Amrine et al., 1994) , and with the increasing interest in the development of a North American currant and gooseberry industry, prevention of the spread of the several species of eriophyoid mites in Ribes is imperative.
The gooseberry mite is common in England and Europe and has been confused on numerous occasions with the black currant Germplasm Repository, Corvallis, was burned in an attempt to eliminate the mite (Hummer, 1993) , but it persisted despite this measure.
On 15 Dec. 1997, non-gall-forming eriophyoid mites were observed inside the outer bud scales of dormant buds of 'Brodtorp' black currant planted at the Repository in 1994. Preliminary observations of dissected dormant buds indicated that the infested plants occurred throughout many rows of the Ribes collection and that the degree of infestation varied with cultivar. Morphometric (Amrine et al., 1994) and molecular analyses (Fenton et al., 1993 (Fenton et al., , 1995 confirmed the identity of the mite as Cecidophyopsis grossulariae Collinge. The objective of this study was to survey the extent of C. grossulariae infestation on black currants, red currants, and gooseberries in the Repository field collection.
Material and Methods
This survey was based on a natural infestation of gooseberry mite in field-grown Ribes. Between 15 Dec. 1997 and 26 Jan. 1998, 121 Ribes genotypes were examined for the presence of C. grossulariae. Samples of mites from infested Ribes species and cultivars were collected (Table 1) and examined with a sensitive molecular multiplex polymerase chain reaction (PCR) technique developed by Kumar et al. (1999) . Single clones of each genotype were planted in a field collection in Corvallis, Ore. For each genotype, five branches evenly spaced from around the perimeter of the plant were collected, two buds from each stem were dissected under binocular microscopes (×20 to 80), and the bud scales, leaf and floral primordia examined for the presence of the mite. During the sampling period, adult mites, immatures, and eggs were observed within dormant black currant flower buds. The cool outside air temperature allowed adult mite survival but limited their activity. Adult mite infestation level was ranked as heavy (100 or more mites per bud); light (1-99 mites per bud); or none (no mites observed). In a second study, natural mite distribution within a field planting was observed for the black currant cultivars Polar, StorKlas, and Tunnaja; the red currant R. sativum cv. Fay; and the gooseberries, R. uva-crispa cvs. Poorman and Invicta, and R. oxyacanthoides var. setosum by examining four buds from each of three branches of each plant.
Results and Discussion
Mite identity was confirmed as C. grossulariae using multiplex PCR. Cecidophyopsis grossulariae infested dormant buds in 48 of the 121 Ribes genotypes observed (Tables 1, 2, and 3). Infested Ribes plants were observed throughout the field collection without a discernible distribution pattern; noninfested and heavily infested clones were often adjacent to one another. The plants were obtained from multiple sources; the black currants from foreign sources were released from U.S. National Plant Germplasm Quarantine in Beltsville, Md. The mites may have been introduced during propagation at the Repository, and have been present in some of the clones since field establishment in 1992. With such broad op-gall mite (Amrine et al., 1994; Massee, 1928; Taylor, 1914) . Before recognition as a separate species, the gooseberry mite was considered to be a non-gall-forming strain of C. ribis (Easterbrook, 1980) . Morphologically these mite species differ in dorsal shield structure and placement of hairs (Amrine et al., 1994) ; however, for practical significance, the black currant gall mite vectors reversion disease, while the gooseberry mite has not been observed as a vector.
The gooseberry mite has been reported in New Zealand (Manson, 1984) , and currently may be causing problems in Tasmanian gooseberries (A.T. Jones, pers. comm.). Recent taxonomic treatments identify the gooseberry mite as C. grossulariae Collinge (Amrine et al., 1994) . Cecidophyopsis grossulariae has a much broader host range of Ribes species (Easterbrook, 1980) than does the black currant gall mite, lives on the underside of leaves during the spring and summer, and may cause leaf enations and some tissue necrosis (Easterbrook, 1980) . In the fall, the mites migrate to the outer layers of green scales in axillary buds and spend the winter in the dormant buds (Easterbrook, 1980) . The gooseberry mite was first reported in North America in Apr. 1992, in Corvallis, Ore., Boonville, Calif., and at a number of nurseries in the Salem, Ore., vicinity (Amrine et al., 1994) . At that time, the mite was observed on the underside of young gooseberry leaves. The initial Ribes field planting at the portunity for infestation, some of the variability in clonal susceptibility may be explained by genotype response.
The mite was observed on cultivars of black currant, red currant (Ribes sativum and R. rubrum), gooseberries (R. uva-crispa, R. oxyacanthoides var. setosum), and hybrids (R. ×nidigrolaria and R. nigrum x R. pauciflorum) (Table 1) . Easterbrook (1980) also observed that the host range of the non-gall-forming mite included these species.
Although the mites did not cause galling, we observed that the outer bud scales of some infested dormant buds became loose and were more open than the noninfested dormant buds. On lightly infested buds, the mites were present on the inside surfaces of bud and leaf scales; on heavily infested buds they damaged floral primordia. This contrasts with the observations of Easterbrook (1980) , who stated that the non-gall-forming mites "were never found in the inner regions of the buds," even though some of the cultivars he inoculated contained as many as 1800 mites per bud.
Heavily infested buds had the greatest damage. The most heavily infested cultivar we observed was the Russian black currant cultivar Tunnaja, which had more than 1000 mites per bud (Table 2) . Easterbrook (1980) , following artificial inoculation, reported 1850 mites per bud on R. ×nidigrolaria cv. B655/56, and 1800 per bud on black currant 'Westwick Choice,' as the highest infestation levels he observed. 'Westwick Choice' was only lightly infested under our conditions.
Mite distribution varied with branch within a plant. In the black currant 'Tunnaja,' the red currant 'Fay,' and the gooseberry cultivars Invicta and Poorman, the buds of some branches were infested while others were noninfested (Table 2 ). Branches with one infested bud tended to have many infested buds, while other branches of the same plant were noninfested ( Table 2 ). The mites can disperse by moving within a stem. Those we observed in the laboratory with the binocular microscope were active, moving their legs and moving around on the bud scales.
Easterbrook reported that "large numbers of mites and eggs were found during the mild winter of 1972-1973." In 1997, the weather in Corvallis was slightly wetter and warmer than normal and the winter minimum was -6.7 °C (Taylor and Hannan, 1997) . Those conditions are quite suitable for eriophyoid mite survival and may help to explain the heavy infestation in the Corvallis Repository field collection. Massee (1932) reported that mite-infested buds of red currant and gooseberry did not develop normally in the spring and eventually dried out. During 1996 and 1997 we observed "blind" buds of red and black currants that never developed (unpublished data). Easterbrook (1980) stated that ≈64% of the Scandinavian cultivars he observed were susceptible to mite infestation. We observed the five Scandinavian black currant cultivars, 'Brodtorp', 'StorKlas', 'Polar', 'BRi 74020-6', and 'Swedish Black', to be heavily infested with mites with serious damage to floral primordia in the first three. Heavy gooseberry 1  1000  300  600  32  0  0  0  2  100  100  500  0  0  0  0  3  40  50  300  0  0  0  0  4  200  100  500  42  12  0  0  2  1  100  80  50  0  0  0  1  2  250  20  50  0  0  0  0  3  250  20  10  0  0  0  0  4  300  0  80  0  0  0  0  3  1  100  70  0  0  10  3  17  2  0  30  50  0  70  5  35  3  ---150  20  0  45  20  0  4 ---0 200 ---70 8 0 mite infestation reduced the cold hardiness of dormant black currant buds (Carter and Hummer, 1999) . We also observed heavy mite infestation in two Russian, one Scottish, and one Canadian cultivar (Table 1) . By our observations, black currant 'Baldwin' and red currant 'Fay' had light gooseberry mite infestation, although Easterbrook (1980) suggested that these cultivars were resistant. In summary, ≈40% of the Ribes genotypes examined were infested with gooseberry mites. The host range for this mite included major cultivars of black currants, red currants, and gooseberries. In heavily infested buds, mites occurred internally on leaf and floral primordia in addition to bud and leaf scales. Mite distribution varied by branch within a plant.
Cecidophyopsis grossulariae has not been recognized as an economic problem in commercial plantings in Europe (Easterbrook, 1980) but should not be overlooked as a potential pest in the development of the Ribes industry in North America. The heavily mite-infested dormant buds we observed in Corvallis, Ore., had flower bud damage and would have had significantly reduced yields.
During this study we observed an entomopathogenic fungus that was parasitic on C. grossularia. This fungus, once identified, extracted, and cultured may have potential as a biological control for this eriophyoid mite.
This survey of gooseberry mite presence in Ribes genotypes will be of use to plant breeders, who wish to introduce resistance to multiple mite strains or species and guard against a mite-population shift that could bypass the resistance.
